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2Brian Motley*
This article develops a model ofshort-run changes in the unem-
ployment rate and uses it to makeforecasts ofthe rate in 1985. The
model is based on Okun's Law which relates changes in unem-
ployment to the growth rate ofaggregate demand. It differs from
earlier models, including Okun's own work, because it estimates
explicitly the growth rate of demand that is required to offset in-
creases in labor force participation and labor productivity rather
than assuming that growth rate to be constant. The unemployment
rate changes in response to the differential between the actual
growth ofGNP and this "required" growth rate.
Between December 1982 and June 1984, the
unemployment rate in the U.S. declined from
10.7 percent to 7.2 percent of the civilian labor
force. Over this same period, real GNP grew
at a rapid 6.8 percent annual rate. Since last
June, however, real GNP growth has slowed
and no further progress has been made in low-
ering the unemployment rate. Moreover, most
economic forecasters do not expect real growth
to pick up in 1985, with most estimates for the
year in the 3-4 percent range.
An important issue facing economic policy-
makers is whether real growth in this range
would be sufficient to bring about significant
further reductions in the unemployment rate.
Many economists argue that it probably would
not be, but that any attempt to pursue more
rapid real growth would risk jeopardizing the
hard-won gains in bringing down inflation in
recent years. Others agree that faster real
growth is required to reduce unemployment to
any significant extent, but argue that the risk
of faster inflation is worth running, in view of
an unemployment rate that remains high by his-
torical standards. In the twenty-five years be-
fore 1975, unemployment exceeded six percent
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of the civilian labor force in only two years,
1958 and 1961, but in the last ten years it has
been below six percent only once.
One piece of information that is required to
make a judgment on this issue is an estimate of
the response of the unemployment rate to
changes in the growth rate of real GNP. To this
end, this paper develops a model that provides
short-term predictions of the unemployment
rate given expectations of the growth rate of
real GNP. This model extends the work re-
ported in a recent Economic Review article!
that developed long-term projections of the
unemployment rate. Like that earlier long-run
model, the analysis in this paper is based on the
observed relation between changes in the
unemployment rate and the rate of growth of
real GNP, also known as Okun's Law.
To bring down the unemployment rate, the
real demand for the economy's output of goods
and services must increase. Indeed, a certain
minimum rate of economic growth is required
simply to prevent the unemployment rate from
rising. For example, increases in the total pop-
ulation and in the proportion of the population
that wants to work mean that to prevent an
increase in unemployment, the demand for out-
put must grow enough to create jobs for these
new entrants to the labor force. Similarly, the
productivity of labor (that is, output per em-
ployed worker) generally rises through time, sothat unless the demand for goods and services
increases at least as rapidly as output per
worker, the demand for labor will decline and
unemployment will mount.
In this article, the rate of growth in the de-
mand for real GNP that is needed to offset
changes in the labor force and productivity ex-
actly-and thus to hold the unemployment rate
constant-will be termed the required GNP
growth rate. 2 To predict the impact on unem-
ployment of a particular rate of growth of real
GNP, an estimate of this required growth rate
is needed. This article develops a set of equa-
tions that explain changes in labor productivity
and in the size ofthe labor force, and uses these
equations to derive estimates of the required
GNP growth rate.
Over the business cycle, the actual growth
rate of real GNP diverges from the required
growth rate and, as a result, unemployment
rises and falls. In the recovery phase of the
cycle, for example, output increases more rap-
idly than the required rate and the unemploy-
ment rate consequently declines. During the
recession phase, the reverse occurs. Okun's
Law (See Box 1) summarizes the relationship
between changes in the unemployment rate and
cyclical variations in the rate of GNP growth
relative to the required rate. It provides a "rule
of thumb" for estimating how much the unem-
ployment rate will change in response to a given
change in real GNP. For example, Okun's own
estimate of this rule of thumb was that a three
percentage point increase in the growth rate of
real GNP above the required rate would be as-
sociated with a one percentage point decline in
the unemployment rate.
However, most previous estimates of this re-
lationship, including Okun's own estimates,
have assumed that the required rate of GNP
growth remained constant over the sample pe-
riod. If this assumption were not correct, the
estimates of the relation between GNP growth
and changes in the unemployment rate might
be biased. The Okun's Law equation developed
in this paper avoids this assumption by using
the estimates of the required rate derived from
the analysis of the determinants of labor force
participation and labor productivity.
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The Model
The accounting relation between real GNP
and total employment may be represented in
the following identity:




L Civilian labor force
Pop Adult population3
This identity shows that real output per cap-
ita, Y/Pop, may be decomposed into the prod-
uct of (i) output per employed worker, Y/E,4
(ii) employment as a proportion of the labor
force, ElL, and (iii) the labor force as a propor-
tion ofthe population, LlPop. Using lower case
letters to represent the ratios in Equation 1, this
identity also may be written in terms of growth
rates:
dIn y ~ dIn q + dIn e + dIn p (2)
where
y = real GNP per capita, Y/Pop
q = labor productivity, or real GNP
per employed worker, Y/E
e = the employment ratio, or the pro-
portion of the labor force that is
employed, ElL
p = the participation rate, or the pro-
portion of the population that is
in the labor force, LlPop, and
dIn represents the change in the loga-
rithm, and thus the growth rate, ofeach
variable.
Since our principal interest is in the growth
of employment, and hence of unemployment,
it is useful to rearrange this equation and write
it as:
dIn e ~ dIn y - (din q + dIn p) (3)
If the growth rates of labor productivity
(dIn q) and labor force participation (dIn p)
were to depend only on technological, demo-
graphic and other non-economic factors that re-
mained constant over time, the forecasting of
the employment ratio would be relatively
straightforward. Suppose, for example, that la-42bor productivity were known to rise at a con-
stant two percent a year and the available labor
force at one percent. In this case, the required
GNP growth rate would be three percent since
if real aggregate demand were to increase at
that rate, the growth in the demand for labor
would exactly match the growth in the supply,
and the proportions ofthe work force that were
employed and unemployed would remain con-
stant. In terms ofEquation 3, if real GNP were
to grow at three percent a year, din e would be
zero because din y would be exactly equal to
the sum of dIn q and dIn p.
If real GNP were to increase by more than
three percent, the proportion ofthe labor force
employed would rise. In particular, Equation 3
shows that, in the special case in which the
growth rates ofparticipation (dIn p) and ofpro-
ductivity (din q) are constant, an increase in the
annual GNP growth rate of, for example, one
percentage point (from three percent to four
percent), would cause the employment ratio to
grow at an annual rate ofone percent and hence
would cause the unemployment rate to decline
by one percentage point per year. 5
Thus, if the growth rates of productivity and
the labor force were constant, the required
GNP growth rate also would be constant and
each one percentage point increase in the actual
GNP growth rate above the required rate would
produce a one percentage point decline in the
unemployment rate.
In fact, the growth rates of productivity and
the labor force are not constant. The demo-
graphic, technological and other non-economic
factors that affect labor force participation and
productivity growth vary over time, and these
variations lead to changes in the required GNP
growth rate. In addition, participation and pro-
ductivity also respond to changes in the growth
rate ofreal GNP over the business cycle. More
rapid GNP growth during a business cycle ex-
pansion, for example, tends to be associated
with faster growth both in output per worker
(partly because hours of work increase) and in
labor force participation. This means that a
given increase in real GNP growth leads to a












Growth Rate of Per Capita GNP
if the growth rates of productivity and partici-
pation were unchanged. In terms of Equation
3, since the rise in din y associated with a cycli-
cal upswing typically is accompanied by in-
creases in both dIn q and din p, the increase in
din e is correspondingly smaller.
Figures 1 and 2 illustrate these arguments
graphically. In these figures, the horizontal axis
represents the growth rate of per capita GNP.
The 45-degree ray OTQ identifies points at
which the growth ratesmeasured on the vertical
and horizontal axes are equal. Figure 1 illus-
trates the determination of the required GNP
growth rate and shows how changes in the
growth rate ofGNPover the business cycle lead
to increases and decreases in the employment
rate, while Figure 2 illustrates the effect of
demographic, technological and other non-cy-
clical factors on the required GNP growth rate.
In Figure 1, the curve STP, labeled dIn q +
din p, represents the combined growth rate of
productivity and participation. This curve
slopes upward to illustrate the tendency for the
growth of both productivity and participation
to increase and decrease as the growth rate of
real GNP rises and falls over the business cycle.Figure 2
An Increase in the
Required Growth Rate
Growth Rate
For simplicity, STP is represented as a straight
line. The accounting identity in Equation 3 im-
plies that the vertical distance of the curve STP
above orbelowthe ray OTO represents the rate
of change of the employment ratio. Hence, the
intersection of the curve STP with the ray OTO
at the point T identifies the growth rate of per
capita real GNP at which the employment ratio
remains unchanged. At this intersection, the
combined growth rate of productivity and par-
ticipation is exactly equal to the growth rate of
per capita GNP. This growth rate of productiv-
ity and participation is labeled din q + din p.
The GNP growth rate which holds the em-
ployment ratio constant is the "required
growth-rate." In Figure 1 this growth rate is
OR. Ifreal aggregate demand per capita grows
at the required rate, the combined growth rate
of productivity and participation, RT, is exactly
equal to the growth rate of per capita GNP,
OR. Hence, the demand for labor rises at the








Growth Rate of Per Capita GNP
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In a cyclical upswing, when the actual growth
rate of real GNP rises above the required
growth rate, OR, the combined growth rate of
productivity and participation also increases but
by a lesser amount. Hence, the employment ra-
tio increases. For example, if GNP per capita
grows at rate OC, productivity and participa-
tion together grow at rate CPo Although this
growth rate is above the required GNP growth
rate, OR, it is less than the actual GNP growth
rate, CO. Hence, the employment ratio in-
creases at rate PO. Conversely, when real GNP
growth is less than OR, the growth rate of pro-
ductivity and participation is greater than that
of GNP so that the employment ratio declines.
When the growth rates of participation or
productivity increase or decrease for reasons
that are not related to the business cycle, the
required GNP growth rate will change. An in-
crease in the trend rate ofgrowth of labor force
participation, for example, adds to the supply
of labor, which means that real aggregate de-
mand must increase more rapidly if there is to
be no increase in unemployment. Similarly,
faster trend growth in labor productivity re-
duces the demand for labor; if unemployment
is to remain unchanged, this must be offset by
faster output growth. Thus, in both of these
instances, the required GNP growth rate rises.
In Figure 2, such changes are represented by
an upward shift of the curve STP to ST'P'. As
a result, the intersection point with OTO is
shifted from T to T' and the required growth
rate increases from OR to OR'. The empirical
section below attempts to quantify such shifts
and to derive estimates of how the required
growth rate has changed over time.
The preceding argument also may be stated
in algebraic terms. The hypothesis that a cycli-
cal increase (decrease) in the growth rate of per
capita GNP leads to a lesser increase (decrease)
in the combined growth rate ofproductivity and
participation may be written as
din q + din p = 0'. + 13 din y (4)
where 0 < 13 < 1
This equation represents the curve STP in
Figure 1. The intercept term, a, represents the
effect of technological, demographic or othernoncyclical factors that affect the growth rates
of productivity and participation. The slope
coefficient, 13, represents the response of pro-
ductivity and participation to variations in the
growth rate of per capita GNP over the busi-
ness cycle. Substituting this equation into
Equation 3 and re-arranging terms yields
din e = - ex + (1 - 13) din y (5)
As illustrated in Figure 1, when per capita GNP
is growing at the required rate, din yR, the em-
ployment ratio is constant and the growth rate
of per capita GNP is equal to the combined
growth rate of productivity and participation.
Thus,
din yR = din q + din p = ex + 13 din yR (6)
where din q and dIn p represent the growth
rates ofproductivity and participation when per
capita GNP is growing at the required rate.
Equation 6 represents the growth rate of per
capita GNP at the intersection point T in Figure
1. As was illustrated in Figure 2, a change in
the value of the intercept term, ex, which rep-
resents the effect of non-cyclical variables on
the growth ofproductivity and participation, al-
ters the required growth rate.
When Equation 6 is solved for ex and the re-
sulting expression is substituted into Equation
5 it yields:
din e = (1-13)(din y - din yR) (7)
This equation, which is a form of Okun's Law,
shows that the growth rate of the employment
ratio depends on the differential between the
actual and required growth rates of real GNP.
However, most estimates of this equation, in-
cluding Okun's own, have assumed that the re-
quired growth rate was constant and hence that
changes in the employment ratio depend only
on the actual GNP growth rate.
More recent research6 suggests that this as-
sumption that the required growth rate does not
change over time may not be an accurate one
and hence that estimates of Equation 7 made
under that assumption may be biased. This sug-
gests that an alternative and preferable proce-
dure is to construct a statistical series for the
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required growth rate, dIn yR, and to use it to
estimate Equation 7. This is the procedure em-
ployed in the following empirical section.
Empirical Results
To estimate Equation 7, a statistical series for
the required GNP growth rate must be con-
structed. The previous section showed that this
growth rate varies in response to changes inthe
demographic, technological and other non-cy-
clical factors thatinfluence productivity and la-
bor force participation. This argument suggests
that a statistical series for the required growth
rate, dIn yR, may be constructed in a series of
steps. First, separate equations are estimated to
explain labor productivity and labor force par-
ticipation in terms of both cyclical and non-cy-
clical variables. Second, these equations are
simulated over the sample period holding the
cyclical variables constant. The growth rates of
these simulated values are interpreted as esti-
mates of din q and dIn p-the growth rates of
productivity and participation that would arise
if there were no cyclical variations in the econ-
omy and hence a situation in which the unem-
ployment rate remained constant. On this in-
terpretation, the sum ofthese simulated growth
rates represents din yR, the required GNP
growth rate.
Separate equations were estimated for the fe-
male and male participation rates and for labor
productivity. Earlier research7 suggested that
both participation and productivity may be ad-
equately modeled using a cyclical variable, a
few demographic variables and a series oftrend
variables. In the present context, it was natural
to follow this previous research and choose the
employment ratio as the cyclical variable since
the required growth rate is defined as the rate
that holds that ratio constant.8 Full details of
the estimated equations are shown in the table
in Box 2. The estimation period was from the
first quarter of 1953 to the last quarter of 1982.
Each estimated equation was simulateddy-
namically over the sample period, holding the
employment ratio constant at its 1953(01)
level9. This procedure computes how produc-
tivity and participation would have changed4647over the sample period if the employment ratio
had remained constant. The simulated values
ofthe male and female participation rates were
combined into an overall participation rate. Fi-
llelly, the growth rates of simulated total par-
ticipationand labor productivity were summed
to yield a series of the required growth rate of
per capita real GNP that would hold the em-
ployment ratio constant at its 1953(Q1) level.
Charts 1--3 show the actual and simulated
values of productivity and of male and female
participation.• Although most of the variation
in aU three variables represents the business
cycle, it is clear that even when the effects of
the cycle are removed, a significant amount of
variation remains. Chart 4 shows the actual and
required growth rates of per capita real GNP.
Toward the end of the sample period, there-
quired per capita GNP growth rate was ap-
proximately two percent, but it was signifi-
cantly lower through most of the 1970s. This
constructed series of the required GNP gro\Vt~
rate was used to estimate an empirical version
of Equation 7.
Most previous estimates of Okun's Law have
found that the employment ratio responds to
changes in the GNP growth rate with a lag. The
theoretical model represented in Equation.7
implies that this lagged response should refer
to the differential between the actual and re-
quired growth rates, suggesting that the empir-
ical form of Equation 7 should include current
and lagged values of both the actual and the
required growth rates of per capita GNP. In
·Actual
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48practice, because the required growth rate is a
smooth series, its current value isa good proxy
for its lagged values.10 Hence, the estimated
equation was:
dIn e1 =.a + bodln Yt +. b1 dIn Yl.l (8)
+ b2 dIn Yt.2 - c dIn ylf
where dIn ylf represents the constructed se-
ries of the required GNP growth rate. The
proposition embodied in Equation 7 that
growth in the employment ratio is proportional
to the differential between the actual and re-
quired GNP growth rates implies that the in-
tercept term in Equation 8 should be zero and
that the sum of the coefficients on the current
and lagged growth rates of per capita GNP
should be equal to the coefficient on the re-
quired growth rate, that is, bo + bl + b2 = c.
The results of estimating this equation, and
testing these hypotheses, are set out in Table 1.
In that Table, Equation A shows the estimated
coefficients of Equation 8 with no restrictions.
Allcoefficients carry the signs predicted by the
sl.lllloftheestllllatedcoef-
ficients on the current and lagged values of the
GNP growth rate is not exactly equal to the
coefficient on the required rate, the hypothesis
that they are equal cannot be rejected at con-
ventional significance levels. In addition, Equa-
tion A confirms the prediction that the inter-
cept term should be zero; the estimated
intercept is small and not statistically signifi-
cant. When the intercept is eliminated in Equa-
tion B, the sum of the coefficients on dIn Yt
is much closer to that on dIn Ylf. Finally, con-
straining these values to be equal, as in
Chart 2
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49Equation C, has no noticeable effect on the es-
timatedcoefficients.
For comparison, Equation D reports the
result of restoring the intercept but excluding
the•..variable dIn .Y'l-. This equation corre-
spondsto a specification in which the required
growth rate of real GNP is constant and equal
to-a/(bo + b1 + b2). As pointed out above,
earlierresearch suggested that this specification
is notsupported by post-war U.S. datall. This
finding is confirmed by its standard error,
which is slightly larger than those for the earlier
equations.
Equation C is the empirical counterpart of
Equation 7 and incorporates the coefficient re-
strictions suggested by the theory. It implies
that, in orderto increase the annual growth rate
of the employment ratio by one percent (that
is, to lower the unemployment rate by one per-
centage point per year), actual per capita GNP
must increase at a rate two percentage points
above the required rate. This compares \Vith
Okun's estimate of three percentage points.
Several other studies made since Okun's initial
work, which used data from the 1950s,also
have suggested that the unemployment rate has
become more responsive to changes in the GNP
growth rate.12
Chart 5 shows the quarter-to-quarter changes
in the unemployment rate and compares them
to those derived from the fitted values ofEqua-
tion C in Table 113. Given the substantial vol-
atility of the unemployment rate, the fit of the
equation appears to be quite good.
Chart 3
Growth Rate of Female Participation
Actual VS. Trend
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dIn y, 0.253 0.253 0.254
(11.94) (11.90) (12.01)
dIn Yt-l 0.179 0.181 0.181
(7.98) (8.01) (8.04)
dIn Y'-2 0.066 0.067 0.067
(3.13) (3.16) (3.19)
Sum 0.498 0.501 0.503
(18.71) (18.78) (18.91)
dlny~ -0.306 -0.533 -0.503
(1.92) (10.38) (18.91)
SEE 0.00225 0.00226 0.00225
















Change in Unemployment Rate (Percentage Points)
Predicted Actual Error
198301 +0.16 0.23 +0.39
02 -0.30 -0.24 -0.06
03 -0.43 -0.80 -0.37
04 -0.37 -0.86 -0.49
198401 -0.48 -0.60 -0.12
02 -0.49 -0.37 +0.12
03 -0.13 0.09 -0.04
04 +0.01 -0.22 -0.23
1982 04/1983 04 -0.95 -2.13 -1.18
1983 04/1984 04 1.09 -1.27 -0.18
51Predictions and Policy Implications
To test its predictive power, the model was
used to forecast the unemployment rate over
the period from 1984(Ql) to 1984(Q4). The
forecast ",as made in two stages.IQ thg first
stage, the equations estimated in Box 2 were
simulated over the forecast period holding the
employment ratio constant at its 1953(Ql)
level, and the resulting projections oflabor pro-
ductivity and participation were combined to
yield quarterly estimates of the required per
capita GNP growth rate. Over the eight-quarter
forecast period, this required growth rate was
estimated to increase modestly and to average
slightly above two percent. In the second stage
of the forecasting procedure, these projections
of the required rate were entered into Equation
C in Table 1 and that equation was simulated
to produce forecasts of the employment ratio.
Finally, these estimates were transformed into
forecasts of the unemployment rate. These
forecasts are shown in Table 2.
Over the eight-quarter period, actual per
capitaQNPgr()\Vthaveraged .5.2 percent. Sim-
ulation of the. model predicted a decline in the
unemployment rate of 2 percentage points. In
fact, the unemployment rate declined by more
than this: by 3.4 percentage points. The un-
derprediction of the improvement in the em-
ployment ratio implies corresponding overpre-
dicitons of the other components ofreal output
growth. Examination of unrestricted simula-
tions of the productivity and participation rate
equations (that is, allowing the employment
rate to vary rather than holding it constant) in-
dicates that both female participation and labor
productivity increased less rapidly over this pe-
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52dicted. Thus,although the strong economic ex-
pansiondid produce more rapid growth in
productivity, participation and employment,
the gain in productivity and participation was
slllallerthan usualandhence,given.the GNP
growth that actually occurred, the gain in em-
ployment and the corresponding decline in the
unemployment rate were larger. This outcome
is somewhat ironic in view of earlier expecta-
tions that changes in tax·policy would lead to
faster productivity and labor supply growth.
However, Table 2 indicates that most of the
prediction error occurred in 1983 when the
unemployment rate fell much more rapidly than
the model would have predicted. The error in
1984 was significantly smaller: from 1983(04)
to 1984(04) the model predicted a decline in
the unemployment rate of 1.1 percentage points
compared to the actual decline of 1.3 percent-
age points. In view of this result, the model has
been used to make projections of the unem-
ployment rate over the four quarters of 1985.
To do so, the model was re-estimated
through the fourth quarter ot1984.Theestic
mated coefficients of the Okun's Law equation
were essentially unchanged although the com-
puted values of the required per capita GNP
growth rate over 1983 __84 wef(:~ slightly.lower
than those forecasted on the basis of pre-1983
data. In making the forecasts for 1985, the re-
quired per capita GNP growth rate was as-
sumed to remain constant at its 1984(04) level,
namely two percent per annum. Real GNP was
assumed to grow by four percent over the four
quarters of 1985. Given the Census Bureau es-
timate that the adult population will rise 1.1
percent, this real growth assumption implies
that per capita GNP will increase by 2.9 per-
Chart 5
Change in the Unemployment Rate
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53cent. Onthe.basis of these assumptions, simu-
lation of the model indicated that the unem-
ployment rate would decline modestly from its
levelof 7.2 percent in 1984(Q4) to 6.8 percent
in the fourth quarter of this year.
Most economic. forecasters outside the
Administration expect real GNP growth in 1985
to be less than the four percent rate assumed
in Illaking this forecast. Most forecasts cluster
around 3V2 percent growth. Thus, one possible
conclusion from these estimates would be that
it is. unlikely that much further progress will be
made toward lowering the nation's unemploy-
ment rate this year. An alternative.conclusion
would. be that a somewhat more rapid rate of
real growth would not bring the economy sig-
nificantly closer to a level ofthe unemployment
rat~atwllicl1the infl~tiOll rat~\yolllclb~iJik~ly
to rise. This appears to be the Administratioll's
position as it has suggested as a target thefour
percent growth rate assumed above. Theesti-
matesdeveloped in this paper sllgge~tthatyVyn
a four percent growth rate would produceonly
a relatively modest decline in theuIl~mpIQY­
ment rate and hence would not add significantly
to the risks of inflation.
FOOTNOTES
1. Brian Motley, "How Soon will the U.S. Reach Full Em-
ployment? An Assessment Based on Okun's Law" Eco-
nomic Review, Federal Reserve Bank of San Francisco,
Number 3, Summer 1984.
2. For the purposes of this paper, the phrase "required
growth rate" is more descriptive than "potential growth
rate." The latter describes the rate at which the supply of
output couldgrowwhile the former is that at which demand
needs to grow to hold the unemployment rate constant.
3. Throughout this paper the phrase "adult population" re-
fers to the civilian non-institutional population.
4. Output per worker may, in turn, be decomposed into
output per hour and hours per worker. For simplicity, this
decomposition is not made in this paper.
5. Representing the unemployment rate by u and the em-
ployment ratio bye, it can be shown that din e is approx-
imately equal to -duo This means that if the employment
ratio increases at an annual rate of one percent, the unem-
ployment rate declines by one percentage point per year.
6. Motley, op. cit. and Douglas G. Woodham, "The Chang-
ing Relationship between Unemployment and Real GNP in
the United States," Research Paper No. 8407, Federal Re-
serve Bank of New York, September 1984.
7. Rose McElhattan, "Is the Economy Overheating?" un-
published paper, Federal Reserve Bank of San Francisco,
March 1984; George L. Perry, "Potential Output and Pro-
ductivity," Brookings Papers on Economic Activify,1, 1977;
54
Charles S. Morris, "The Productivity 'Slowdown': A Sec-
toral Analysis," Economic Review, Federal Reserve Bank
of Kansas City, April 1984.
8. In each of the studies cited in the preceding footnote,
the influence of the business cycle on labor force partici-
pation and productivity is represented by changes in em-
ployment or unemployment.
9. The equations also include the change in the employ-
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none of their coefficients is individually significant, but their
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1974-1983period it would have required a 2.3 percentage
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13. The dependent variable in the estimated equation is
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